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A study of the rock and mineralogy characteristics of bentonite deposits in
Zidutai-Yusi Basin in western Liaoning
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Abstract: Systematic sampling and processing of such bentonite deposits as Erdaohe, Hartao, Beiwopeng and
Xiazhalanboluo deposits in Zidutai-Yusi Basin were carried out, and petrological and mineralogical characteristics of
ore-bearing rock series related to the deposit were investigated. The samples were analyzed and tested by means of
basic analysis, XRD, chemical analysis and cation exchange capacity. The results show that rocks rich in volcanic
glass, such as sedimentary tuff, rhyolitic ignimbrite and sandy tuff, are easier to hydrolyze to form bentonite ore.
Bentonite is generally alkaline, and its mineral composition is mainly montmorillonite, followed by associated min-
erals such as quartz and plagioclase. XRD and cation exchange capacity show that calcium-based bentonite and
sodium-based bentonite are developed in Erdaohe and Hartao bentonite deposits on the north side, showing layered
characteristics of upper calcium-based bentonite and lower sodium-based bentonite. The results obtained by the
authors are of guiding significance in search for sodium bentonite deposits in the deep part of Xiazhalanboluo and
Beiwopeng bentonite deposits in the south of the basin.
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Fig. 1 Geological sketch map showing distribution of bentonite deposits in Ziyu Basin
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Table 1 Surrounding rock of bentonite orebody
in Ziyu Basin
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Fig. 2 The relationship between the surrounding rock and the
number of orebodies as well as the properties of bentonite in

Erdaohe area
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Fig. 3 Histogram of montmorillonite content of bentonite

deposits in Ziyu Basin
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Table 2 X-ray diffraction analyses of bentonite in Ziyu Basin
WX A FE i i S A mHCA Iy fie 4 VP e KBtk B
71 60.2 30.8 7.0 2.0 - - 100.0
72 67.9 19.5 6.5 6.1 - - 100.0
73 66.5 16.7 7.0 9.8 - - 100.0
74 65.1 21.2 5.9 7.8 - - 100.0
75 68.8 19.4 4.3 7.6 - - 100. 1
S iER () 76 69.3 15.5 5.9 9.2 - - 99.9
77 45.8 31.9 13.5 8.7 - - 99.9
78 65. 1 23.3 3.3 8.3 - - 100. 0
79 77.6 13.0 5.1 4.3 - - 100. 0
710 38.8 34.4 18.4 8.5 - - 100. 1
711 76.8 16.6 4.7 1.9 - - 100.0
ZH-1 64.0 2.8 0 33.2 - 100.0
MR ZH-2 61.0 2.4 12.4 0 24.3 - 100. 1
ZH-3 44.2 1.9 20.8 4.3 28.9 - 100. 1
N ZB-1 62.1 17.7 15.8 - 0.2 4.2 100.0
ALFH 7B-2 61.3 13.3 22.6 - 0.3 2.6 100. 1
RS XS-01 45.1 30.4 18.8 5.7 - - 100.0
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Table 3 The XRD interplanar spacing d ,, analytical

results of bentonite ore in Ziyu basin

WX RG4S d ooy /A i -
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Z3E] 77 14.070 07 B E N 1
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Table 4 Chemical analyses of bentonite deposits in Erdaohe and Beiwopeng areas of Ziyu Basin
TXAKR  FERES Si0, Al 0, Fe,0, Ti0, Ca0 MgO K,0 Na, O
EH-1 63.28 14.55 3.82 0.44 3.90 2.82 1.76 1.59
— EH-2 62. 64 15.81 4.13 0.51 3.40 2.66 1.47 2.20
THY
= EH-3 65.77 14.32 3.34 0.38 2.94 2.92 1.52 2.68
EH-4 63.43 13.96 3.67 0.45 4.14 2.92 1.38 1.80
MR B-1 61.88 12.35 3.36 0.32 2.59 2.82 0.30 1.30
H-1 61.91 14. 64 3.21 0.48 2.08 2.61 1.52 1.04
By
H-2 56.79 16. 68 3.53 0. 64 1.79 2.70 1.60 0.92
7X-1 63.23 14.12 3.19 0.44 1.84 2.53 2.27 1.18
2
TAERY 7X-2 58.42 16.19 3.32 0. 60 1.89 2.60 1.37 1.01
TE: MRERAR G T 5 (1993) A A S,
x5 TAMULERESTERE
Table 5 The analytical results of physical and chemical properties of ores
X 7 AR WA % EL o, N .
K Rt FH B T3¢ 4045 8 ( mmol./ 100g) e W B TR 75 o
Q..k.. E(K') E(Na*) E(Ca®) E(Mg™) (%) (mL/15g)  (mL/g)
== 0} (E 62. 60 1.37 13.79 40. 60 7.39 57.47 66. 10 8.30 8.61
B2kt 61.41 1.83 33.21 24.38 2.48 54.30 100. 00 11.50 9.20
MIRE A+ 55.56 0.74 11.08 40.97 8.30 59.79 460 9.70 8.90
L0E - 69.49 0.80 45.27 8.85 6.68 64.79 475 15.22 9.38
By ] EHE 1 45.74 1.50 1.63 36. 46 8.54 54.01 68.17 11.45 7.81
TH 2D A5t 58.32 1. 66 0.78 45.84 8.97 44.29 73.30 11. 69 7.89
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